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1 

T> 10 

^lESEKjm/EVCC^ir. S^OfeHI:: J: 5Bd^^tg:l5i<75(i 

tj o # i, o T t> fl;Mii!f.?!i5!£i--r^«»itt(i<^-r -5 ^ri 

I»*ii3] '>/^< i: t^rlSifei^i^^^j^iS^TtS^W-t- 
-c. 

SBibmiEE V c c<o«ffii^J::ft«?S$n7tfl;»JtjS-CSEij)-t--5 20 
tfllEiEtbttEEVCCSr. iBi^^ofiSlciJ; ^^^^»a<7?tf 

5X-Y-^ h V >>^>^S*«ISIMEL«^SletC*JV^ 

sx-Y-^ h V -y ^ y^m^mmmELm^mmi^^isy'^ 
mmms. v c c n^&micmm. $ *vfcSjgtai-C'iE»^5 

T-ffiiJf»L-C. iiJ*ro|!g'ISSU»5rtT9:: tSrit#^ai:-r-5* 
«S^J«EL«^JtSg«„ 40 

i>x-Y-r b V •yi':^mmmmmELmyj^mm.\zis\,^ 

ffiitd.mmmm vcc srps-r s fis^-g: srif ^ , 
mtimamkiz ^ ^^mmmzmmm!£v c c ^mm. 

i:Sri|#1»t-rs*fflt»lllEL«^r:»g„ 50 



0- 1 1 2 3 9 1 

o 

\.fzMi^^A-5l.\-t&<r){m\1}Az.W^(0^mmmE L 
*«»)KE L^^SIHo 

mmE Lm^ms<omW}:fjmi,z)6\'^x. 
ELm^mm(om«}:fj!!to 

[ifjRsii 2] pf£< ti,^m<i^A-<b^£^^^m^^ 
■t^x-Y^ h y -y^ ^mmmmmELm^^ms.'kmW} 

»^E L*^sia<oiE»):;^r£(:ifcv^T. 
i-5*tti^)iIE L«s<^ecoiEtb:^&„ 

-f-^X-Y-^ K y -y^'^^SyWttjf^EL^^i^^SSrlilZKi 

ms-v cc(Dm.s.mi,zmm^ixtLm.mm.xmm^^^m 
mmE L^7fkmm:<Dmm:fjmzi3\,^x , 

■r^x-Y-v h y -yi^i^m^mmfmEL^^mmtmW] 

ms.vcc(7)mj£mi:zmim^Mzmm.mx'm9h-r:i,:^m 
MmE Lm^mm.(Dmmyjmizi6\,^x . 



( 3 ) 

3 

mtimmmmv c c ^mm^^mm^^^m^. 

mfimm^miz x ^■^'w^m^mmi'mR.y c c ^mm. 

mt Ltzn^m 1 3 xf* i s (omM-\zmn(r>mmmm 

ffliE^ =^^^ukf)^<b <D^m ^m'm.m.m(Dmmm ^ mm 20 

7 (Dmxf)^izmn<DmmMmE i^^^'mmnmrn^m. 

-t- 5 *]E^© 30 

(0001) 

I 0 O 0 2 ] 40 

10 0 0 3] ifi^. *1S»flt<DEL^^SrfflV^fcW«l^ 
WE L^T-^JJ^ttJuJ; t)M56$ixTi,^5„ 

10 0 0 4] 1ii?^<DZ(0m(0:nmWmELm^ t LX 
14, 0il;t(i!t#BBag5 9 - 1 9 4 3 9 3^, #IIBBg6 3 - 
2 6 4 6 9 2 !|#MBg 63-295695 ^0#^$R 
(dPT^^ixfctWTiiSfc.Su 50 
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(0 0 0 5] ^''i^itfSSf E L^^-li, il:»g(6:m 

^*:;i5»< xm^^i if. 'i^^B^r-^ ^^^^ Sr^<'fiI^,Sr# 

10 0 0 6] m 1 9 14W1«»)»E Llfe^P(^«fiS;-Sr*i-»f 
[0 0 0 7] Ell;i*5V>r, E LjgT-ti, 

[GO 0 8] mMzii. m^(omm^'S:Mi6^'^mMm 

■C-*j!3, CT;tfiITO (indium tinoxide) , mitf^2 
[000 9] *-m«fll3 14, '>/i: < t h^mit^m^h 

I 0 O 1 0 ] |:4ffi4 (4, t?iJ;tl4*M g , In, A g , L 
[0 0 1 111212 014, Z(DXo^i-^m.mmELm=f-<D 

ELm^mm<^m'^^^-tmxhz. 
[0 0 12] la(c^ov^-c, ±si#mmmE Lm^'^m. 
14, ^^^^2 tf^m4<D^!^\zmmf)m^&ix. mmz. 

[0013] 9 J'i, X-Yn' s y y :^m<7:>$tyj^ 

mm<Dmm:fjmt tr, i!iig2S:t>wi4(3iEf!)mBEPP 

T, ^JiiSk^ffi^n^::^)*/;!^ !|#M^6-3 0 1 3 5 5 
^iiifB, RO* r*1SE Li!l^=-<73^5gifelSJ (6 9H, -t^ 
^- ji>';^:7;i- — 9^tt, l 9 9 2¥fij) f£}f\zm7n^ix 

[0 0 1.4 112)2 114, i<75J: 9 7te#mSrfliEL^^^ 

[0 0 1 5 1 121(C*3i-^-C, ^m^t-h^ih^itm tv.x 

mwL(o:^mMmEi.m^E\. (xi, yd 
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SffiXl-XnSiC/— :t'7(OMO S F ET 6 (l)'- 
6 (n) Sr^i-^^»]^1R^#$B 7 iCl^^^tlXV ^:5o 

[0 0 16] ^m^mmm. mm^mm^s 

(D — 8(m). NPNM^^'i'^J^— ^ h^>'v^^^ 9 (l)'-' 
9 (nj)^(>V— 7f> (il^. ON4^ftgl:ite5o ) 
MOS FET 1 0 (l)--l Oiad^^h^J:^. /W^t?— ^ h 

m'^^ti. ;6^o. Ny^-v^x^ 9 (1)~9 (m) 

C03i^ :y^iS^J^U^MOS FET 1 0(1)-! 0(m)(^y 

-y^m^^^Mft^-r^T—^mmYi--'Ym},ziim^tix\^^ 

5o *^c. ^(DMO S F ET 1 0 (1)~ 1 0 (m)cD Kl^-Y 20 

9 (1) - 9 (m) <D^— :^mi'RXJ^MO S F E T 1 0 
(l)--! 0 (m)(D^- hiffiT-fl«ffi^#lHlgS8 (1)~8 (m) 

[0017] wmnmWU i <oyio s f e t e (D e 
(n)fi. n^>^'t^i^^mmx\--xnt^v—:^m'i-\zw^ ■ 

^ >'m^^i}tLxr-:^{zmm^mt urv^^o 

[0 0 18] Lfzi^'^oX. T^-^mi^Yl-YmflMii^g^^ 
[00i9]t^:tz, Z(r)X^^j:X~Y--^hV^yi^:^m^ 

-So 

[0020] ^-r. »jmi5Tii. ^^x^^(7^#fiHi:i>r^ 

i-^ni* (xi. YD ^TT^irmmmmm^^rjRu^wm 

^^mmXilzMlt-t^MO S F ET 6 (i)(D^^- ht. 
y'—^m^YUztift^'t^^<^yt^—y h'yi^i^^-^ 9 (\) 40 
<O^—y^RrJMOSFET10(l)(DV—ht{Z^ 

xir-r—;^^n. 'f—i^mMYum^<-(T:^mBc.vB 

iZy y^;^H^o 

[0 0 2 1 ] z(Dt^. m^<-fry^(ommMf£VB/)m 
^(Di.^\.^mu±<D+^:^j:mf£xhixi^. mm (xi, 

YD ^zMJt^-r^^mnmE Lm=rizmWi,r-'^LXL. ^ 
mmm^mi&^nx^^ir^, ^mn(Dy-^m 

UYk (k^l) \'^r—:^;^^X\^^^(DX\ Ykm^±(Dm 
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[0 0 2 2] U±.(OX b \Z LT*Smi®Xi±|z%3fe. 

[0 0 2 3] ^fc. )W«PgPOfcSliif*<7)S-^{^. iliR 
LTVN^^^m<^Xi_b<7:>^B^ (Xi, Yl~Ym) (DM 

ffiYl- Ymtrffl^)Di-^drT#W1tSIWE l.m'^<r)^% 
[0 0 2 4] 

mmmmv.^o t-r^mm] \.'fi-\^tif)^^h. z(d^ 
of^m^<ommnmEi.^^mm.\'tu±:<D^b\zmm.^ 
nx\.^^(ox\ mmMmEi.^if^mm.<Dmmm\:^m 

x\--xn<Dmjmk^m'^\^mmM^m\\^^^>^^m-h 

[0 0 2 5] ^fc. ^53^i-SIiH^(Da^aiLB#rB^ 

^mmfi^^^^mMmzR\tm lt^ < <9 mmnmE l 
\z^ofMz\i^mmMm:E i.m^\zm\i^^mM^i^t 

So 

[0 0 2 6] L7t;5SoT. *lt»^E L^.^^g(7)^i]^ 

m^izmx^m'Mh-:k^'<^j:^(7:fX\ smm.mzx^m 

'{z J: s l;EE^T(w^)^:; t r ^^i^gcT^sgtbmiEET-fe s UK 

[0 0 2 7] ^/c. m^^m&(^mnmj^itizx^Mmm: 

^^mm-^xcDm&^T^m^j^^ztizfj:^, m^<^r 
:^mj£VB{zx^j^'m^±mmx\±. '^mm(DmmmmE 

[0 0 2 8] m^^mm\^<Dmm<Dmmmm^zMJt 

izmuwMLxm&mm^mm-r^m^. m^^coxoiz 
m^^mm(Dmm{mitizx^mmmmE Lm^(D^^m 
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V B <D/>Vu;^li t B#W3p*|» $4xfc^3t)W*<0§8#. tH/i 

oT< 5o 

[0029] r<Di:5 ?iil*«^lJ^i^T^^ll. *Jfai-r 10 

ir <); b T IE?t ^iPgfffl^ ^ S U'iiiP&Sffl* ^r;;*^ r ^ /j: v \ 
[0 0 3 0] Sfc. #^¥2- 1 4 8 6 6 7-^4i:$B(r 
I*. **8»aE L ^.T^a^Bl^ ELS!!^ (W 

*) l^^ftlSi-5ltm(0 2fi:^k;f i. F7='-^4rfS1ji^5r 

^Mrt t3#iii^fe(3lSi5cco y * y -fe /I- 1 ®»ft#tif^!!l/=t if 

1 0 0 3 1 1 :ici^p^ii±iEcoj; ^^mm.'^.^mm-r^ 

i6 d JtJ $ t, <D -C- , (:i^ifc(7? * y -fe /u-^ 

mmm. ?i f -s r i: (75 v ^mmimB tex-v-^ 30 

[00 3 2] 

*-r5x-Y-^ h y .y^';^s*ias?fliiEL«^ige(::*3 

[00 3 3] 2 iz?s.m(D^mmmE L^^i^g 
vcc(omi£m\zmm$ixitm.mmx'm9ii-^i:t t, 

rz-t^m<nms.i:x±t Ltzzt^w&i.t-r^h<ox'h 

So 50 
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[0 0 3 4] 3 {c|2«<75#1ftS¥flf E L«^^:^g 

h V -yi^ ^M^mmmELm^'^&iiz}s\,^x. mmms. 
vcc<Dm!£m\zmm^titimmmx'mm-r^ tth 

[0 0 3 5] 11*14 tCfE«tW*<t#IBlEL|g^i^« 

h y s/i:'^s*m»^EL^^r:ii«tciov^r. mwiME. 
mvjft«So^®»ittlj;'3S-liJ^<o|5gffllt:*fj£:L7t^<-'i';^ 

[0 0 3 6] iS3)eil 5 tCfE«fe<0*<3i»«E L«^^B 

'>/^< t "b*1S4^/i^6^^S^5fe^^*-t-SX-Y-7 

ic, «»!!lco^mij(ttll;'3Srli(3llo|5g»i(c?^fc:;U7tm»Kffl 

[0037] i«*ii6(:: tegt <;?*^^fli E L m^jkmm 

h y .y^^^s;t^ft^flfEL«*i^«^r^o^^T. mmms. 

vcc(Dm!±.mizmft^$i^-rzm.^m.x'mm-r^ tth 

ic, .|gt!)fl;)£VCC$-liS-t-Sf)SM^I5:Sr«;t, DSS# 

-t^hfOX-h^ba 
[0 0 3 8] 7 (rfB*!c<D^m»SlE L«^^^g 

[0 0 3 9] 8 i,z^m<ommMfi^E 

t,(DXhio 

[0 04 0] li*lg 9 l;iI£tt(7D^ffi»Bf E L ^^f:^« 

[0 04 1 ] it*ii 1 0 (cfE«c<7?wti»fliE Lm^^mm 

14. «^^T-W«^!|tt4(75^^l:5r«IEi-SttI^^S:« 
miE^mzi:*)n^!^^^&y<y'^y^tj:t'<7>my^^ 

^^(omt'^mmi-xmmiBi^iztoi-f^bmtim^^nx.ti 
[0 0 4 2] n^m 1 1 izim(ommmnELm^^mm 
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^.x-Y-^ h y -y ^';^iu*<llEflf E L*^?:3!ia^!iE»b« 

EE V c c (oms.m^zmm $ Mz.mmmx-mm-r ^ ^wm 

WE L^^$IS(oSEtb:*rr'iic*3v^r, lEibmEEvcc 

[0 04 31 if*« 1 2 \zuwL(o^mmm^ L«*3sg 

JE V c c ixyciffiaagr'iKtti-f-s 

a^E L^^^g(OSg»):^ffi(;i*3l,^T. !iEi!i«ffivcc 

[0 04 5] 11*11 1 4 lCfEiJ<D^m»SiE L^^^g 
<75SE«!:fe-ffi|±. '>/i< t 'b*«^!fe:*^55/j:5^3fcSSr*-f- 
?> X- Y-^ h y ^SWIt^HXE L^^fj^B^rlESbm 

m V c c cDmi3Emi,zmi^ ^ ixitmrnrnx-mm-r s 

;^)SrB^ro|5glS(:i*|-(SLyt«»ltflt-C*<J»L-C, ®?fl<^|5g 
[ 0 0 4 6 J if*£| 1 5 lC|atfe<7?*m^WE L*/t:3SB 

<7:)mm:)fmit. 'pti:< thmmm^h^i^mytm^m-t so 

H V c c romEEilKr $ ti.fc««)!f,-e!iBtb-t- 5 

flSE L^*^Sco!iBtb:*rjfetc*5V^T, SEtiiaJEVCCS: 

mw3ms.v cc^mmL. m^(r>&m\zx^^mn.(n 
[004 71 w*^ 1 6 izmi^<D^wmmE L«^a$« 

[0 0 4 8] m^m 1 7 ;riE«<^*it»)giE L«^^g 
[0 04 9] 1 8 izmm.(DmmmfmE Lm^mm. 
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10 0 5 0] liJftJSl 9(C|E«t<D*a^S«EL*.T^ygB 
[00 5 1 ] 

[0 0 5 2] mMnmm i . n i i±r w^e^^Jiiifew?^ 

^H''f?.5*1«»flKEL«;i^3gBf:;*J»t5-7h y •^i';^ 
SEKxT? ^fiB iHl lEg ^ ^-t-H X' 5 „ 
I 0 0 5 3 1 EJtrjol^T, *®»ME •Lm={-EL (X 

i, YD (i, mum2o\z7nir'^^mtw\m\zmii^^ 
[0 0 5 41 ^^Mm.mYi-Ym m 1 (DmtLwm 

14. *ttl*S«EL^^<D^ffiir#^Smfr5Yl~YmS(- 

v-^ h y^i?::^^ 1 1 (1)~ 1 1 (m) t / V :^y(DMO 
S F E T 1 2 (1) ~ 1 2 (m) ^m^^jM^MMmfi^Wn 

1 sf.zmm.-t^. 

[0 0 5 5] AD =1 >--'<— (ADC) 1 4 l±, Xtl^ 

5, a t'-y h->7 h 1 5 (1)~1 5 (n)l4, a f 

h vi" y 1 6 ^rlS^L. ADC 1 4(73 tb;^)^^— 
^^^(OWiYfF^ n -y ^'CLK(D0T)fe{wlil<!fc>7 h L. 

1 ^^J-tO-T^-f &i*:l^-t-5„ 
[0 0 5 6] PWM (pulse width modulation) 
1 7 (1)~ 1 7 (n)l4, a f 5/ N>:7 h U-J:^^ 1 5 (1) 
~1 5 {n)(DW,t)7' — f l,zMlt^Ltzy<Ji^::^m^ttitl-r 

[0 0 5 7] ^»ttj!l 1 8 (1) ~ 1 8 (n) P WM^^^|^ 

1 7(i)~i 7 (n)<oiii:h^<Ji'^x-mm^ix. —^(DM^ 
i:tiit}-r^o PWM^J^^l 7(^«fi£(::-ov^TI±l2l3-e 

[0 0 5 8] #-7^— i5'm<SXl~Xn (|g2<omtt«<Si) 

14. ^mnmELm^<7:'mmtmmm!£v cccDMBEM 
1 9(r^^^$^^7t±lEm«^!?.^ s (D- Mizmm-f-^o 

[0 0 5 9] la 2 l4±fE*<«»fliE L*.T%|g«(Oit3K^ 
IS Y 1 L T ik^m.UY 1 E L Ife^ E L 

(xi~xn) ^xizmmm I ;45ij^E;f^^:v^5^-g•(7)i^i»1s 

[0 0 6 0] Ill2ic:^7^i-J; 5»c:. -r— ;^'®^Xl~XnlC 

»Ensm?)6»4. *«»«EL*T-ii»^^5-ro«»ft (molt 

fil) T% 7='-3'm<^<7:)iei^Sl7[Rx ( = ARx*l) \Z 
J;-5«/E|^TVRx(4. El2tw;ijt-r<!:*S"9 VRx = ARx 
* 1 * I t/^i?, ^<7?S:^flt(4VRxmax=ARx*m* 
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I -efo^o 

[0 0 6 1 ] ^^mmYhzmth^bmm^. *s 
L3!i^=-EL (xi-xn. YD ^mmzMWiVtim^. 

^Utt^Kf. ^(0*:^{eiiia2iC:;^]n:i-i:*D»9 VRymax = A 10 
(VRxmax-f- V Rymax) = (ARx*m 

{ARy* ( 
== { a * A R X 

—^mzr:^-<^h\ta\:^9Xl6. 3/4. 1 / 1 <D 

mxh^. m^m^^mm(om^. ^(Dmmw^nitmi&x 

5o 20 
[0 0 6 5] X-Y-r h y -/^;:^iyWffllE 

[0 0 6 6] -Tfif^h. *<t»«iEL*iF^airdoi^ 

^mx^-^. mmKmwmxhhmmmm^'f-^mMm 

[0 0 6 7] ia3±iSPWM^Jfe^l 7 (omj&^n^'tm 

nrnx^ho 

[0 0 6 8 ] Igltw*5l>-C. 1 0 1 - 1 0 3 {:i:7 y 
n^yy^, 1 O 4\'±'7 y^y\ 0 ^ 10 6, 

lOTtiAND^— 1 0 8(^-r .^-C^j^o 

[0 0 6 9] iiE^^y 5/:7^:7n-/:7^1 o 1, 102St>- 
ANDy— hl06{i. 7KW'W\MB^'llD(DtL'hTt'^^ 

n'r^iy<DXh^o 

[0 0 7 0] uT. h^^(o^o{zmf^^\xfz^mnm:E. 
i.^^^mm<Dmm^'m\z-:>\.^xtm'r^o 
[00 7 1 ] m 4 fltriBia i <^^s^iiiR^#si5 1 3 

(0 0 7 2 1 ^%m(ommx\±^ ^xco^^nMYi-- 
Ym/)^h i^(D^^mm^mt^i-r^m^(Dmxh^(D 
x\ 7^^mmn{m-\:^o^B<07i^^mm\Km<D:^Hi--< so 
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Ry* (n-1) ^n/2^\tt^^o 

[0 0 6 3] u±(ox^{z^ M^mmia^^^mnmE 

^^mffil^T (VRxmax+V Rymax) ^^^gcOT 

hit m(7:>mm^ : mcommm) (=m/ 

n) t-t^t. Mmm.mz^^mEE^T (VRxmax+V 
Rymax) {±. ^ (1) T^^^^^o 
[0 0 6 4] 

* I) -f 

n - 1 ) * n / 2 * I I 
+ (n-l)/2*ARy} *ii*I 

- (1) 

L. 2mB(D7i^^mmin^'(D^Lh±^'^^(D^^ x>^x 

h ifkcDi^y h uv^;^^ 1 1 (2)\zxt}i-^o iyy h 
uv?;^^ 1 1 (2)-(n)(cioi>Tt>|WHi{cLr. M^mm 

mn^-^ 1 yKw-mm^mtzinmiyy h-t^(DX\ i # 

B<07kW'jmmK?S(omfzn I #Soi>:7 h uv?;^^ 1 1 
(1 ) <^ tti:^ H u-</Hr S„ 

[0 0 7 3] ^i/T^ hUC^;^^ 1 1 (D — 1 1 in) (DH^tJ 
i-i. MOS F ET 1 2 (1)-1 2 (m)(D^— ht^^{Z^m 
$}XX\^^^<OX\ 'yy V ^ 'J >^ 9 (D\iAtiiB-^t^H\y-<Ji' 

com. ^^mmi-^r-y^^zi^m^H^o •tt^i:>h. 
mmi^^m^\^ i siizx.^ ^mmmYi^Ym/)m».m9im 

[0 0 7 4] S7t. Mtsu 1 tc^i-j: mi^m-^it 

ADC 1 4\ZAtl^ri. ADC 1 4{wJ;*? a tf^y h(Dy^ 

Sr. a \fy hiyy V\^i>y^9 1 5 {n)\zXt}^ho 
[0 0 7 5] Il]5(i±fea V'yy h l 5 

[0 0 7 6] \f y V 'yy V i^'Jy^^ 

15(n){i. ADC \ 4(D\ht}v'—^ ^mV^'^^ u y ^ C 
LK(DOT)COi;a^0#m5^S^£$-ti:. Sji^:^ny^CL 
K(DOT)cD i;a^P#PBlSfl<OADC 1 4 C0[tS;^;T^-^ «:fcb 

ti-t^o ^fz. ^(D\!i^-f3'f—^^^^k(r)d.\fyV'>yv\^ 

'J^^l 5 (n-l) <^ PWM^i&SIl 7 {n)\ZXt\'t^. 
[0 0 7 7] a t: >y h h Uv^;^^ 1 5 (n~l) 
li, a t' -;/ hC^7 h 1 5 (n)(7:)tB;^T^->$'Sr») 

j^H^;^ n LK(D0T)(7:) 1 mM^W^ ^ h \Z'Mm ^ 

it. ih^'^'^^n >y^CLK(DOT)CO2j^^0#ralHfl<7:)ADC 

1 4c7)tti:^x-^ ^t±i^ L. -^c7)m;^7=^^-^it;^i^a t^' 

h v^:7 h U v^;^ 3^ 1 5 (n-2) <t PWM^^jft^ 1 6 (n-1) 



{ 8 ) 

13 

[0 0 7 81 Z(DX^\Zl.X. a t:':y H v':7 h U 
l5(n)~(i)Ji. ADCl 4(Dtii:br — ^^W}ilF^^ 

(Oa t'-y hi^-^ hi/v^;^^ 1 5(l)(i. tbi^^D^y^C 

[0 0 7 9] me {l±|EPWM|^j!^l 7 (l)-(n)(^i!l 
[0 0 8 0] [a3&tK[§l6lr*5V>-C. PWM^mifl? 

a t:*':y h ^^"7 h U i^^^ 1 5 ( i ) cotti:;^;'T'— ^ . 

i^^u^y^CLK(d01)(D (n+l) mM^?S^(DAD 

C 1 4(Olb:hv'-^ i ^l^g(5-r:<*:1^i^5o PWM^^ 

[0 0 8 1] mmmi mmm.i s (d— (n) 

PWM^^m^i 7 (i)-(n)<7:)|±j;^m^iwj: 

[0 0 8 2] uT:L(DW)iiF^xy)inmzmm-r^7()K n 
[0 0 8 3 J igi7{i: s (i):f)-hm'^^^tzm 

(Xi. YD (r«ttb. m^mmtR^m^^i 3\:iX^m 
[0 0 8 4] WiaiiJKEL^^EL (Xi. Yl) (O^^ 

VECOfPJ^±0Oli[|j^SEEVICC (^Vce+VE) /^^it^^M^ 

[0 0 8 5] ^/c. miifili com?)ft;6^. -r'-^m^lX 

i. WIS^fllEL^^EL (Xi, Yl) . ^^^mi^YK 
iSEMMM^^mU 1 3 COMO S F E T 1 2 (i) tcijtttl^ 

^ffiJSHlEL^T'EL (Xi, Yl) (7)^1^2 <!::^ 

feiRx(wJ:5meE§:VRx ( = ARx* I) . ^SmffiYl 
C0ifi«Sffiln(wJ:5mEE^VRy ( = ARy* I) . 50 



i^gB^l 0-112391 
14 

WR'^^U 1 3 <7:)MO S F ET 1 2 (i)<7? Ku^ 

[0 0 8 6] ::::r% *t«»S»E L^T-comffiVEUi. 
e»Jx.fi|gl9~Ig]i it::^i-J:9/j:*«»fllEL*^om 

it - ^ Tfe® Sii#t§;^ - mffi^i^tt ^ ^ ^ mm 

fo^o ia9--Elll(i> >^fiJ-r -f 9 6 

¥7^^ 4 4H<oigj8. igi9{^^$nrt^5#ttias^ 

[ 0 0 8 7 ] HI 1 2 fi. Wtt^fllE L^^cT^mJE^^ 9 
9. 8 (i). W«V?fl^ELmT-EL (Xi. 

Yl) uir^ft\^^w.^Wy\.mm\:.\-.fzmx^^. 

[0 0 8 8] EK^ioV^T, mijfta^. 1 8 (i)timP^(7)fflBS 

Lffil£VEL(l ) J: «9 ffil/^^-^, i-^c^:b-^VCC^VEL 
(I)<7)0#. *ffi»fllEL^-7-fim^a?>l 8 (i)(wj:^/* 

/EJl. VEL(I)-T:\ W'/t^lll 8 (i) (^mffi V ICC{:±i|Ef!jfl; 
J£<!:<7)M. i-?t^^-t>VICC=VCC-VEL( [)-t:'fe5o 
[0 0 8 9] — lai 0(7:)J:9ic. mmm&vcciy^ 

VELd ) J: •9<g;l^m'g^. -t-^^^-^VC VEL( I )C0 

NP. EL^^^timmaii 9[cJ:^«affilEt(]*t 

ffii:?t^o 3.(7)^ msJttimsitiEi 8 (i)(7)ffl:»Kffi 1 

J: !iEt(jmJEvccP#(7:)^SKi (vcc) (< i) 
[0 0 9 0] J£X±coJ:9{::. ^»»KE L^T-c/^^TtW 
cOB^tDE LmEEVEL( I ^^J.Jc<om&XWmi-t^Z,tii^'S^^ 

J:^mi3EVRx. VRyt. mSSili 1 8 (i) 

Vices t>'*dt^®*R^#gBl 3Cr)MO 
s F E T 1 2{i)(r>V\y4 V — ^iSB-T'F^<7)iafa 

mEE V sw ^ %it i- ^ it^^S;^^ fo 5 o 
[0 0 9 1 ] \.tz.t^^X. *<1»S«EL*^^C0^^]W« 

sm;6sm»(cfi: 1 0#c7)E Lm/EVEL( I )j[^ji. -r/^:b-^ 

(VCC- VRx- VRy-Vsw) ^ VEL( I) T^fcS C t 

[0 0 9 2] T^-i^mfr^Xi. ^sm^^Yicoia^^s^rct^ 

J:^m/±VRx. VRyi±. idlSft/i^*tfi< 
^EL*T-EL (XK Ym) ^WR\.fz.^^i)^m.i^X . 
■^<7>mffiH^n^lX. VRxniax = ARx*m. VRymax = 
ARy *nT'*)^n 

[0 0 9 3] Ji^±, m?)ftJ!ll 8 (1) -(11)00 9 1 ocom 
S£?!f.l 8 (i);5>ttf^LTV^^*i^icoV^TfftP>qLyh;45^ 
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mmat. mmm2(Dj:^i^^x<DmMmi 8(i)-(n) 

10 0 9 41 tiim(Ot:}S^. mmmi 8 (l)--(n)/)-^<D 

m»E(:i*sm®Yi±Tiiitc*Da[^H"cv^<(OT% mm 

l±C0*1«»fllEL^^=-EL (Xl-Xn, Yl) S:l^0#tr 

UMibfcS^. ^^S^Yl(DiEi^S}7Li:iJ:^^^-r5 
®IE(7:)g::^ffiVRymax(l. iiJ^FB^<7)ifii^1g:trLARy ^ 

J: 5JCVRymax=ARy* (n~l) *n/2*IT-fc 

[0 0 9 5] r:i-C% m/^a^>l 9 60fEt5mi^VCC75^ 

j:fa«j± (vRx. vKy\z.^\^x\'tm.i^m (r^m^^iXT 

<Dm^. -r^Jlf^hVCC^ (VICC+ VRxmax+ VEL 

( l)+VRymax-fVsw) t^j:^m^\t. Pj^^ofigt:: J: 

m^coitLmizxv^mnmELm'T-EL (xi. yd 20 
mx^mm&^'-^<y<:>< :i tiiZ:^j:^(DX\ ^co^ytmi^ 

[0 0 9 6] L;6-L. :*:^JE(7)?F^fl§trC±. m/£ 1 9 <^ 
mi!jmJIVCC^±fBmm (VRx. VRy\Z-o\,^X{^m 
i^m) (Dmu)lk±. -rtS^^hVCC^ (VICC+VRxma 
x-f-VEL( I ) + VRymax+Vsw) t ^1 ^!^^<OmJ£liZn 

'^i-^^^\zLx\^^^(DX\ mm<DitLm^z^vwmm,tfL 

m^n. ^mnmELmi^EL (xi. yd (o^ytmm 30 

^mi[MM(i)(Dm'^i^xMm^^^ t^^^'^mxh^o l 

(xi. YD com^mm<^i^h-D^r-^±'r^ztf^ 

[0 0 9 7] ^hlZ^ JifS(7)^#T-e^m«»I<^LTl> 
^ffi'SSMl 8 (i)c7)|ii;^l^. PWM^^^l 7 (i)com;;f:j 

[^i:^</i-;^it^o/</u;^S?jfc<b/c^5o S'McJ!! 1 8 (i) t!?^^ 40 

(OWmWalKyi^ #<taf«EL^T*EL (Xi. YD . 
^^miMcoifi^SfiiRy. MOS F ET 1 2 (D ^— :*:cD 

[0 0 9 8 J \)fi^\nx\x. ^^)WS^^^yi-;^*i-e»ji^-r 

^^c*^<D/NVu^SffiSt?1^755ffi*§lg^t*1«»)llE L^^- 

i^imx^iiWkWnit'^^r^xhWikm^ 1 s {\)i)-'^mMM 

i^L-Ct^5coTWm»S«E L^T- (Xi. YD tcSftix^ 
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-r ct 9 (c-*omi)ftsses-c-itn. ^ h \zW(km. 1 8 (i) 
<or% wmaiiiE L^^o?i7t«(«Pf^* pwM3e«i« 

[0 0 9 91 "ik^o^^^^z^ -::^(0«^4:lgE8!jmiEvc 
C(7)liffii!fJ::i 9tcS^j^$nfcm}jfciSl 8 (D-^-WSrX 

XI — Xn(C^f3gL. -^C0tH;^jmrjfc^il^^^LTV>^^3Sm 

tLT. ^ ^(^lESbrnjEvcc^^^matasi 8(d --(0)755 

mn<D(tLW\zx,^\^h-^^fi<^^m\%(on^mm 
(0 1 0 Ol i^±fii0^LfcJ: %^(Dirm\\zm^^ 

^mMMEl^^^WiWct. X-Y-r h y >y ^;^SW1^E 

^%mji\mm\zw.^A'r^x,')\zm^\^fz(DX\ k^s 

mz^^m&ny'k\^<nyL^:Ltf)-X^^^ ^fc. X 

-Y-^ h y ';/i:7^M^^E L^^^g^. HWiSffiVC 

trc^T:^ e> o # o T t m»SM;i^ii::^-r /^miffiKji^-r ^ ^ 

S o < <b Jfp W-r ^ i: # ^ , 

[0 1 0 1 1 *^(D?l5fi|2. HI 1 3 ftr.CO^0J<7)||tfe(D 
?F$fii 2 lr{^5#1S»|gEL^^3??Biwjolt^-^ h y 

(i. Eliiw^i-^1 <^^iScoff^flg(7:)PWM$^:8Si 7 

(l)-(n);5^DAg^m^2 0 (l)-(n){::^M$n. DA^ 
i^Sg2 0 (l)~(n)li:a v h 1^7 h Uv^;^ '5^ 1 5 (1) - 

(l)-(n) (iDA^^l^S2 0 (l)--(n)(DltitimEE\Z^mL 

mm-^. mi<Dmm<Dmmtmzxh^m'mu^j^(Dmm 

[01021 U±(Omfi^\Z:t6\^^X. mSftill 8 (l)-(n) 

mc<mj£w.i 9(Dmsbmj^vcc^vcc^ (vice 

-f VRxmax+VEL( I ) + V Rymax+ Vsw) t^Jl^^l^<D 

mj^i^nmirhztxh^. :z<D^nTxnmi(omm 

mm tmz< mm<^iiLmiz x v m^^mmzm^^ h 
oxh'^izmrkmi 8 (i)~(n)(cj: ^jj^m^imm^n^ 

(DX\ mmMmELmi-EL (Xl-Xn. YD cO«3t 

[0103] Lfz:d-ox. m2<Dmm(7:>mm(D:^mzj: 
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[0 10 4] ^j.±tm\^tzXo\z^ mmcomm2},zm^ 
Lm^mm^. mmm,f±v cc o:>mj^m\zmm^tifzm 

[ o 1 o 5 1 ±.i^ i,tz.m^(r>mm 1 j^xj^mm<Dnm 2 

xhx< z<Dm^mmmmsxtmi-^o 

xh^^mmmE Lm^mmcomm^^htz ^ mim 1 \z 
^HLxmrnv^mm^^K-r^o 

[0 10 7] IKrioi^r. m^^Mi 8 (D — (nXrigHS 

mf±mi9' iz^Mu. $ btcrco^^«EEigi 9' ^ 

[0108] ±m'^^mj±m 1 9 ' ^u^j^^Migammtf 

[0 10 9] m^^c^i-s (D^M^-'^m's^wii'^'r^titb 
<r)mW}m&vcc(om^\i^ mi^(Dt:ts^mtRLx\.^^ 

mi^com±mj^irtj:^hmm.Mi s (i)-(n)comaEfE-e 

lllSt>'m2co^ScDJF^^TIi. SEt&llEEV 

mumz x^mRf^rm&\. ^m^^tsm^mz x^m& 

[Olio] t/i-L, mi Aiz^-rxo^tz^ m&Mi 
9' ^-^^mf£mtLx. ^S:mmmzm^Lx\^^^^ 

^mm^x(r)v'—^mm^zx^Emmm.'^. mii^mis 

'^mmJ£mi 9' S-$iJ»LT. m^mi 8(l)-(n);6v^ 

mmmnF-r^tztbi^z^^m^mmmf^vcc tfj:^xz>^z 
-rnn. m^LMi s (i)--(n)x<Dmt)m^^i&<i(ii^^ 

[0 111] t:z^X\ #;feSm®<7)IEii!j«JEVCC 
(i, VICC+ VRx4- VEL-fVRy+ Vsw< VCC 50 
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^ZX\ VRx = ARx* 1 * I 

t:i^^mm±^zh^t^'\^'eir(Dmm<Dmmizx^iSE^m 
^ ^ ssn 5 mm<D^n h mt-t § cot% :m h(Dmt\z 
^io-^tx^^^mmz: t\zm Lfzmmmf£v c c 4:5^^6 

[0112] /^jb\ El 1 4 -en. HiEcoff^fi 1 (Dm&m 

mM(Dmm2\z:}6^^xmj±mi 9^'^mmj^w.i 9' {z 
^m. Lx hmm^j:i0}^^m^ z. t ^^-x^ ^<Dnm h^^x 

[0 1 13] );x±mmLtzx oiz^ mmcommsizi^.^ 
mmmmEi.m^^mm\±. x-y-^ h d y ^ :^m^mE 
Lmn'^mm^. mm'mj£vcc(DmEbmAz^m.^i\rcm 
m.mxmW}'r^mW)':^mtL. z(D^<ommmEE.vcc 
^mm(DiiLmiz x 5 lE^stacT:) o t o t t mm. 

t-r^tthiz^ mmmE,vcc(Dmf£'km^ir^m^ 
^issristtr. i^^mm^i^zmmm!£vcc^mm(oitL 

[0 1 1 4] ^is<7:)ff^flg4. mi 5\±z comm<DmM(D 
mm4 {zi^.^^mnmE Lm^^mm^zisi-r ^-^ h d 
:^.mMi(nmm^^'^7^'tmxh^. f^^^ mM<Dmm4 
x:h^^mMmELm^mm(r>nmizhtz^Witd.mi 4 
{z^jk-rmmmmE i^m^mmtm-mf^m^^iznm—n 
^■^HLxmm^vA<otm^^m't^. 

[0 1 1 5] Eii-iov>T, ^^mmmis' (i)-(n). 
^^tt«Si!Si8' (i)~(n)(^p^a8(7:>mms:JBJ:t-r^siE 

^^(7)#tt^^^t:x — ^ (f^a!i-5l§ll 6Rt/l§ll 7i,Z7ik 
irXoti^r"-^) 2 3 . i^tiv^ 

-yyu2 3(c^&^ft$^^fc^t^^4gg^ky^—^'(:I»<Sv^TSBtt 
mijS^«iE-f-^.ig»!i«ij{t«iE^g^ 2 4 . RV^^^^^-y 
2 3 ictSiiirt ^ ttfc^tt^^^t-r {cS-:5 1 >TIEWj«ffi 
^«iEi- 6 SBMaffiMlE^^ 2 5 ^ ixfc«^ i: <c 

[0 1 16] JiiEit#tt^-^/^2 3. IE»b®Sit*ijE^S 

2 4Rummmf£mJE^^k2 5\^. ^i^t Lxm&^m^ 

[0 117] -f^^^^^. *lfe(7:>ff^flg4Ti-±. «GEffliJ^^ 
15 2 2 -C^'S^Si)ita?. 1 8 ^ (1) - (n)(Of^ffiC0mJEE§ri|lJ^ 

(Dm^^iti:m'^'r^mf£mi^^^k2 2^wt. -rx^^z 
mj^m^(r)mmmmE Lm^coit#t-4T^-y/u2 s^^^^ 
itrnty"-^ ^m^ihLx . m^n^.Lfzm^mt'r-d^ 
i:mmmmmiE^m 2 a Rxfmmmj£miE^^2 sizx 
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(i)~(n) t 9' s-ffli»uT. ^mmmEL 

I 0 1 1 8 1 ±iE*iiEf3^ro»ttJ*Sfell, UT<DX 0 <C 

[0 1 1 9l Ell eS.U'iai 714. r=ft"tl E L *^=-C0g^ 
^ifeHSJl (1>-'l'^>-;^7;i---7^ttl 9 9 2^TIJ) COS 

i^^(Dm.^m\^^^-rm. Wi\ 7\t't<omm-n&m'& lo 

I 0 1 2 0 ] mi e&J/El 1 7 (c.T^-f <t 9 ^WMm 

<7?B#*1«aiBfEL*T-wmffiVEL( I)/45^<^i Sfc 
%3t)W*L ( I) >45(g:< /iS«f&j;6Sfc5o 

[0 1 2 1 ] Ell sd^oT, ^i(Dmw.mmtm\:. 

(n) I'^-r 5 J; 5 /<CfBii)«aE V C C T'*«l#^f 

EL«^^»«r!iE»bLri^S4i-^. W1»SSEJgE L*^0 

J; 9 {c-5i^m»fti® 18' (i) (7?pJS(7)«ffi^'(tAViccT- 

[0 12 2] r(D*1tSitl^EL*^W«ffi^fkAVELi: 

-t-r-t3?Bj^-;^?^(7?Wffil»KE L ^T-coaB#^{t;!|f ttT^- 

y/U2 3 7i^P3, CSJxtfm 1 8{CS5:i-*1S»SlE L*^(D 
^S#^^^li«]E7o-9^^- Mc'tiev>. |gi!)«ott«iE2 4 
-e^lEliBfEiS 1 8 • (l)~(n)(??m»ftfii[/45:^t<'iSJ;9 

[01231 El 1 8 \tmmnmE L^^osBtse^kMiE so 

7n— hffot) . H 1 8<7)iEa»47n— <^#:X7^ 
yZ^ST^^L. Ell 8ro:&SI4K^;^5^-;'7'STW|* 

(0i24lS-f. ;^X2/:7'ST1 T-^;]«!^K)«»K I i: 

{;^7^-y7°s T 3) ^^u'mffi-JsaBftmstofe 

{kAVEL ( "I^mSft!^. 1 8 ' (i)<Of^4ScO«E^^liAVI 

CO S:»J:feL. fl;lE-«oS!|$tt<OSB#^'(t:v='-^v^-7' 40 

[0 1 2 51 ;^-r rxT'ST 3-C-, ii«Mi®B#ffiJ;: J: 
1t»fllE L*^-W|7]^SEtba»Ki«EE^^IiAVEL75^P>a 

[O 1 2 6 1 ;^7'y7'S T 5-T?. «JE-ffl;}jE!|ttt<DiS0# 50 
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mit^-^. «iS^{k5rtiIEi-5fc*6<D£.^ttiEm»ftA 

L' ^astbL. :^y' ST 6X'mw}mmmiEmmi:n 

miEihtimmi' mmmmi tmismt^miE-i-^tz 

*:j<7?j6i>S^IES»itA I (Dfa I + A I ir^lc^J; 

[01271 T 7 t-. )l^i^MlEftco*«l»)BI 

fl;»it)!il 8' (i);ii5fl;-ijKjiet)!i1t-r^:ti^>(:-ii-g7iiEKim 
ffiVCC Sr^ttSL. ■5T^miEPl8' Sr^Jtai-f-S 
v'-yzf ST 9) o 
lo 1 2 8] JzsfibTtJ: -^^^iittrfSi 8' (D — 

(n) (7?l;»!t<ettiER L>'%m»BI E L comiE^^b-t-^j: 

mwimi£vcc<,z<>\.^xhmiE-r?>ii>m^h<o . mmiz 
Lxm^m^<ommmmE Lm^<D&mmit'^\iy'-y' 

ivzzt^h. lEtiWffiMlE 2 5 X^^mjiM 19' SrM 
[0 12 9] IIJ£<7)ff^«g4(r*tL-rillitcDJi^ffi3 

[0 13 0] ^fc. S^B#^Mt:l3f^oT. 4iIESrtT5/4^ 
r(7);^IEI4. mW.(OOU. OF F<7)(HliS[f:iJ;oT?Tofc 

[0 13 1] ti_hiiiBjL/cj; mmcDmm4izmz 
mmnm ELm^mmit. x-y^ h y y^-^MwaE 

%:mm<oitLm t- <t s iai^sm<o if o # ^ t ■buit 

(V-I) #t4l:*-^-t-S*-^'#l5:*^tt, 

[0 13 2] Jifa=&^m(7)j|^fii±, iKtbffiffivc 

c<7>^ffi!i(3«^^n^c«»ft;!S-t?s?»i)-r5x-Y-^ h y 
■yi'^^#it»fliE \.^ff^-&m.&xjmw}:^m\zmm\^x 

\z h'-Mm ^mxh 5 r 1 14-B- o-^xhfn\ 

[0 13 3] 4fc. ±tfiWffil»fl«E L^^^^«5r«^i- 
\zmhKf£\,^Z.k\±^^X»>^, 
[0 13 4] 
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10 13 5] m^^2\zmm(DmmMmE'Lm:^-mm\z 

i^'r^m^^mti't^'^(DmBE);x±t \^xmf&i.fz(D 
x\ mm(oiiLmizxK)m^^m&<D\th-^^^iim't^z. lo 

[0 13 6J lf*rl3l::|E«c^0*tS»H^E L^^a^g(r 

j:;h>ji\ mmmf^vcc<Dmf3^mi^zif^m^^'htimti^m.x 
^vm'r^:Lt^^^x^^o 

[0 13 7] if*94tC|E«fe(?D*<S»fl»EL^^3^«{C 

mW}mBEvcc(Dmf£m^zmm^^fcmm.mx 

MJt^Ltz^</\-M'^xmmLx . mm(Dmmmm^n ^ X 
o\z.mfi^Lfz(DX\ iEm^mmm7j^^'-x^. mp^m^t^^- 

[0 13 8] m^^5{zum(D^mmmEL^9s<mmiz 
mmmJ^ycc(DmE,m^\z^m,^iitzm^imx 

MftLfzmmmxmmi^x. mmcommmm^n^ x 9 
{zmf&vrc(DX\ 2Emmmmrr::^'-x^. ^mmit^'^'^ 

xri\t. mmm&ycc<Dmj£mAzmm$^^fzm'^Mx 

tz^^i^m&mt Lxmm\°imz^i>-f ^m:hm^^mx. 
^x'^izmf^LtccDx. nmm.mzx^mE.^r^^-^h^ 

xm±i-^m^^i&<m:t^ z. t f)-x^ 

[0 14 0] IS*rl7(CfE«t<7)#<t»fliE L*^gBlZ 

tr-x^^^ 

10 14 1] m^msizui&<D^mMmEL^7ikmm\z 
<Dx. ^%m^(r>m%^^<Dmt%:miE'^hz,tf)^x^ 50 
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ho 

[0142] itjRii 9 \ztmL(r)'^mMmE i^^^mmz 
xn\t. m%m^(r>^%m\^<Dmt^m-iE'r^n'iE^m 

^^m^'^<Dmt'%:mm-thXo\zmj&\^fz(Dx. m%m^ 

[0143] 1 0 \z^m(DmmmmE Lm^mm 

mAE^^klzXVmJ^m^'^^^<'7:^:^fj:t^(D 

m^^\^(om\:^m^i^xmm\3]mz^n ^mtim^^ 
m:^^x'?i.zm^vfz.<Dx\ ^^m'¥'(Dm^^i^<D^it 

:^hZ ti^-X^ 

[0144] it*^ 1 1 \z^i^<DmmnmE i^mmmm 

X 5 Emm.t7i(D ^ o # o T t M'i^m 'i^^-r-^mm 

T% mm(DitLm\zx^m^m&<r>\th-:>^i:nm't^z 

[0145] if 1 2 {ztim<DmmmmE Lm^mm 
(Dmm-:^miizxm:£. mmmBEvcc^. mm<DitLm^z 
x^m^mm(r>ith-:>^r-v:m^mti:^'^(Dmj£)ii±t 
\^tzcox\ mm<DiiLm^zx<yxm7jkm&^^'£h^< z.t 
^nm-r^-t^-x^ho 

[0 14 6] ii^^i 3iztm<7:>^mnmEi.m^^^m 
<omm:fjmiiZXih.i-£. miiMm(o'^mMititii:mm<Df^m 

X ^{zLrz(DX\ iEm^^mMmmf}'^x^. m^mit^*^'^ 

[0147] if 1 4 \zw^m(ommmmE L^^ise 

{zMJt^Ltzm'i^Mxmi^Lx. mm(Dmmm^n'? X 
^{zi.fz(Dx\ iEm^A:mimm^^'^x^ . mmmtr-'^m 

[0 14 8] if*iii ^\zum(ommMm:E'Lm^mw 
(Dmm-)5m^zxix\^. mmm&vcc^m^'r^wm.^ 
^k^m^. m^mk\zx^)^Mm^mzwmm^vcc 
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mi 6] z.(r)^m(omm(Dmm4{zx^^mnmE 
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2 2 mS^BlM^^k. 2 3 4*t4x — yVu. 2 4 

(xi, YD ^mmmELm-^. vi-Ym itatm 
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